Abstract
Introduction
Pre-licensure programs designed to educate aspiring health care providers recognize the importance of students' learning to assess and manage pain. However, traditionally, pain management for beginning practitioners was conceptualized as a knowledge-based content category rather than as a set of learned competencies in which students must demonstrate proficiency. Therefore, pain management often is embedded across a curriculum of study using only knowledge-based testing, thus not assessing competency. Testing for knowledge about how to manage pain is not the same as being able to demonstrate competency in pain management.
Professional competencies in health care are defined as the integrated enactment of knowledge, skills, and values/attitudes that embody the domains of practice of a particular health profession applied in specific care contexts (Core Competencies for Interprofessional Collaborative Practice Report, 2011). 50 The purpose of this article is two-fold: 1) to present the historical context and rationale for competency-based education; and 2) to suggest learning tools that faculty might apply into their teaching and their institutions' curricula for promoting and assessing conceptual learning based on Core Competencies for Pain Management.
Post Modern History of Competence and Performance
Cultural assumptions about the role of the educator and the student have changed since the 1950's. During the 1950's, and the next several decades, two major educational beliefs provided the basis for most education: behaviorist beliefs and the belief that performance equals competence. The first belief was that a set of behaviorist methods (e.g., Skinner 6, 7 ) exists where performance equals imitation. If students repeat the teacher's presented knowledge or modeled demonstration of skills, then the students were determined to "show competence." Skinner's theory supported the beliefs that all knowledge and skills can be taught through repetitions, models, or imitations. In essence, student learning was a mirror of teaching. In contrast, Chomsky 8 philosophically suggested that all humans have an innate competence. This innate competence can be assessed through performance.
The education field combined Skinner's methodology and Chomsky's philosophy which supported the belief that testing students' imitated knowledge and performance of skills would represent students' competence or their innate ability to learn. 9 Curricula were developed that consisted of objectives with lessons arranged in a stair-step hierarchy of curriculum difficulty. 11 This approach purported that the better the lessons were sequenced, the easier it was for students to provide the expected outcome (demonstrated acquired skill and knowledge); and, the easier it was for the faculty members to test the students' performances. Instructors across disciplines focused on teaching methodologies and curricula content rather than on learners'
needs.
Under this paradigm, struggling students were viewed as needing more "practice". To provide this additional practice, struggling students were assisted by breaking expected knowledge and skills into smaller parts followed by more practice. For example, students in labs might have study sessions or additional handouts; teachers gave students copies of their notes or posted power point slides before class or after class. Faculty would set up weekly study sessions for students, with additional time to practice imitated psychomotor tasks in labs. Closer to exam time, faculty would increase office hours in which they would re-teach the same knowledge and skills in the same way, and offer practice with old exams. However, focus on re-teaching did not improve the performance for all students, nor did this type of practice insure competence in healthcare practice
By the 1990's; educators, employers, and the public-at-large were demanding that students be better prepared to succeed in their real-world tasks. This demand for improved clinical practice was initially addressed by the development of numerous taxonomies to emphasize teaching differently for differences in learning, learning styles, individual learning intelligences, and differences in cognitive styles. Eventually, these taxonomies about differences yielded to examining ways to assess competence, not as a mirror of an imitated performance but as an expected set of outcomes. Various curricula and teaching methods were designed to broadly apply to all students' needs and to meet workplace expectations by assessing competence.
14 Educators diligently worked to create curricula that fostered breadth of performance and depth of skill competence. Breadth of performance was achieved by distributing comprehensive content across levels or coursework to allow for adequate student practice, which educators believed would, over time, allow for a depth of competence. 15 For example, basic biology would be followed by advanced biology. Biochemistry would follow basic chemistry and so forth.
Professional organizations called for standardized measures of student knowledge and skills that would demonstrate levels of performance that would equal expected clinical competence.
By the 21st century, many disciplines realized that the teaching and mirrored testing to measure student content knowledge did not assure clinical or professional competence. The Joint
Commission recognized that despite 20 years of work by educators, clinicians, and professional organizations, there were "modest" improvement in the clinician's ability to manage pain. 16 For example, a report on medical schools 56 shows that few have a pain curriculum. 56 According to
The Joint Commission, pain-related performance in clinical settings was suboptimal and needed improvement. This assessment outcome demanded that institutions who educate health care providers undertake another educational paradigm shift 17 to accommodate for clinical competence.
The educational paradigm shift has two primary foci of change: 1) shift the emphasis of teaching to an emphasis on conceptual learning 18 ; 2) move away from modeling and memorizing parts to a whole concept-based assessment of "why" and "how" to manage client situations.
Shift from Teaching to Learning
This paradigm shift in pain management education suggests that teaching methods have to consider how learners acquire concepts; and, ways to assess conceptual understanding have to be developed. In other words, this new paradigm for "practice education 19 This domain focuses on collaborative approaches to decision-making, diversity of treatment options, the importance of patient agency, risk management, flexibility in care, and treatment based on appropriate understanding of the clinical condition.
Demonstrate the inclusion of patient and others as appropriate, in the education and shared decision-making process for pain care. Identify pain treatment options that can be accessed in a comprehensive pain management plain. Explain how health promotion and selfmanagement strategies are important to the management of pain. Develop a pain treatment plan based on benefits and risks of available treatments.
Monitor effects of pain management approaches to adjust the plan of care as needed. Differentiate physical dependence, substance use disorder, misuse, tolerance, addiction, and non-adherence and how these conditions impact pain and function. Develop a treatment plan that takes into account the differences between acute pain, acute-on-chronic pain, chronic/persistent pain, and pain at end of life.
Domain Four. Clinical Conditions: How Does Context Influence Pain Management?
This domain focuses on the role of the clinician in the application of the competencies developed in domains 1-3 and in the context of varied patient populations, settings, and care teams.
Describe the unique pain assessment and management needs of special populations. Explain how to assess and manage pain across setting and transitions of care. Describe the role, scope of practice, and contribution of the different professions within a pain management care team. Implement an individualized pain management plan that integrates the perspectives of patients, their social support systems and health care providers in the context of available resources. Describe the role of the clinician as an advocate in assessing patients to meet treatment goals. Table 1 . Pain Management Domains and Core Competencies. 1 The Pain Management Core Competencies were developed based on increasing conceptual learning, not on measuring imitation and performance of skills. The following section offers interprofessional health care providers some learning tools for integrating these Pain Management Core Competencies into curricula, teaching, and assessment.
Application of Competency-Based Education Relative to Pain Management
Literature from what is known about the neuroscience of the learner, the cognitive psychology of the thinker, and the use of language to name the thinking provides principles and tools for shifting the educational paradigm of teaching to learning; from testing memorized parts of knowledge and skills to assessing the learner's understanding of concepts; and, from performance to concept acquisition or "thinking" in the way that learners acquire concepts.
Specifically, the integration of this literature from multiple professions highlights learning principles 23 that are essential in understanding how learners acquire concepts. Two of the most important acquisition principles are as follows: 1) Students learn concepts in relationship to each other so providing multiple opportunities for learners to overlap connections between and among concepts leads to better depth of understanding and therefore higher competence; and, 2) Most learners think with a visual meta-cognition so learning concepts through an integration of the use of visual concepts creates improved visual "mental" thinking or meta-cognition. Each of these principles will be addressed in relationship to incorporating the Pain Management Core
Competencies in pre-licensure curricula.
Learning Concepts in Relationship to Other Concepts
Connecting the literature about cognitive psychology with language and neuroscience provides knowledge about how to design learning opportunities for most students 4 . For example, Using these levels of understanding lead to better conceptual assessments and models such as the SIMBaLL (Simulation Based on Language Learning) 26 designed to provide a foundational place for considering how to turn simulations and other clinical activities into conceptual learning opportunities. Conceptual learning increases in depth as learners or students add more meaning by participating in carefully crafter assignments that layer and overlap concepts. Therefore, multiple experiences with the same concepts increase students' understanding which also increases students' levels of conceptualization. As students increase their conceptual understanding, their abilities to perform at higher levels of competence also The formal concept of "effective communication" is acquired through scaffolds of joint activities between the person managing the pain and the patients with meaning being assigned and refined. For example, during a high fidelity simulation of client pain management, a student notices that the patient who had a knee replacement is moaning and appears to be in pain, so the student might ask if the client is experiencing pain and ask the patient to rate the pain using a pain scale of 0-10. The student is making an assumption that the pain is from the surgery. The student then leaves to get the prn pain medication to manage the client's pain. This act does not mean that the student understands why this client is having pain at that specific time. For this particular patient, the pain is related to a blood clot and not from surgery. 25 The student's thinking is valuable in assessing at what level the student is able to clinically practice. A follow up debriefing session; or, better yet, a follow up written explanation for why the student did not explore duration, type, and location of pain provides a better understanding of the student's level of conceptual thought. The student's thinking also requires feedback and refinement by the instructor to increase the student's conceptual learning. By using these types of clinical experiences across the curriculum, with adequate effective feedback, students are able to reach competence within Domain 4 of the Pain
Competencies.
Clinical activities such as high and low fidelity simulations may offer additional benefits to the learner's acquisition of higher conceptual thinking. Fidelity refers to the ability of the simulation to portray the clinical environment 52 or real life situation. 54 High fidelity simulation may include actors, standardized patients (SPs) who follow a script or variations of computer-programmed mannequins that create hemodynamic variables for learners to respond; whereas low fidelity simulation may be the use of task managers or static mannequins that replicate anatomical areas of the body but have no interactive computer functions 55 For example, the use of SPs using pre-established scripts and with prior training in depicting a particular clinical situation may be ideal for the assessment of foundational competencies in pain management 31 such as history taking, physical examination, and initial patient assessment. 32 Communication, including non-verbal cues that add to the clinical interaction between a patient and clinician, has been successfully assessed using SPs [33] [34] to further increase the complexity of concepts assessed.
Feedback to the student is necessary to refine the student's thinking in these clinical situations. As the concepts increase in complexity, assessment of particular challenges in communication regarding pain care may include difficult conversations regarding opioid medications or treatment compliance that may be best suited to practice in a simulated patient encounter prior to those interactions in practice. [35] [36] [37] It should be noted however that the practicing of a skill set or task does not assess for conceptual learning. Again, it is important to ask students to reflect in writing after the simulation in order to assess the student's rationale and thinking or conceptual learning. Furthermore, a debriefing session with the instructor and students with/without the SP allows for discussion to refine the students' conceptual understandings of the clinical case. However, without these written assessments, the instructor may not know what the student actually understands. Clinical simulations using
SPs that arrange concepts from easy psychomotor tasks to difficult concepts, such as clinical situations that rely on formal concepts such as "empathy and compassion," may provide ideal opportunities to assess the learner's competence of understanding the complex issues of those who suffer from acute and chronic pain.
Not only can basic science concepts be assessed using human-like simulations, clinical concepts can also be assessed effectively. [38] [39] Mannequin based simulation may solidify an emotional component to learning memory without the added risks. For example, if a student experiences a situation that creates a potent memory and emotional experience, such as a difficult patient encounter or adverse event, that individual is able to recall the memory more readily because the student will often assign meaning with language. Language connects multiple access points of the brain for better conceptual learning. 23 However, conceptual learning is rooted in personal experience, and is therefore unique and cannot be controlled for assessment of clinical competence, and, may also carry clinical risk to the patient. Creating a realistic, yet artificial, experience through simulation may help create the emotional memory without the risks to the patient or provider. SPs and high, and/or mid-fidelity, mannequin based simulation has been shown to be effective in the teaching and retention of clinical skills. [40] [41] [42] [43] Other benefits to utilizing both SPs and mannequin based simulation, for assessment of competencies and learning of more complex concepts, include the use of digital recording that can be reviewed at a later time for feedback, for immediate feedback during a debriefing session, self-assessment, teaching of teamwork, 44 providing the same standardized experience to multiple learners, evaluating by the SP, adapt to different learner levels or experiences, 45 and emphasizing individual responsibility. The use of SPs may be limited to larger resource areas that are able to fund and support a simulation program based on trained and paid actors, facilities to house such resources, and employ trained staff to create case studies and debrief
properly. The associated costs and time intensive nature of SPs may limit its routine use in a variety of educational settings.
Mannequin based simulation has similar costs but with the added issue of the equipment purchase and maintenance. Other disadvantages of simulation, in general, include inability to replicate physical exam findings, dependence on realism, and reliance on the buy in of the learner. 46 Lastly, technical (checklists of tasks completed) and non-technical tools provide such learning opportunities that may meet the goals of student learning or competency; and simulation can be arranged to provide for the assessment of competencies for pain medicine as it has done in other areas of conceptual medicine.
28-30, 51
So, the pain management competencies can be arranged conceptually across the curriculum for multiple opportunities to interconnect and increase the depth of understanding while the concepts are being visually overlapped for improved conceptual learning and demonstration of competence. The following example is for an existing nursing pre-licensure program where competencies are deliberately arranged to increase in conceptual complexity over time within the curriculum while student assessment of pain competencies occurs across the domains for the four semesters through traditional conceptual testing, oral debriefing, and written explanations. Conceptual clinical learning is evidenced by demonstrating the four domains of competencies in both the mid-fidelity and high-fidelity (HiFi) simulation labs.
Assessment and refining of learning occurs during debriefing to scaffold learning. Table Two outlines the way that the Pain Management Core Competencies are spread through the curriculum and assessed. 
Curriculum

Concept Learning Clinical Assessment
Integrated Experiential
Learning Lab: The students must manage and provide care for three clients with pain management needs during a 3 hour simulation. The students work in pairs during this HiFi simulation. Non-participating students observe and assess student performance. The entire simulation is debriefed with the students.
High Fidelity Simulation:
Three very involved complex care patient scenarios are created to assess student performance with debriefing and write ups to determine their conceptual understanding and therefore their level of pain management clinical competence. Students are assessed for individual performance and team work in providing safe effective and efficient care. This is a learning simulation and is not graded. Table 2 . Competencies and Assessment as a Pre-Licensure Curriculum Exemplar
In trying to integrate the pain management concepts into multiple experiences across the curriculum, there are numerous resources to assist in creating the conceptual hierarchy needed to provide for student learning about pain and pain management. For example, individual health professional disciplines as well as the International Association for the Study of Pain (IASP) have created curricula in which the Pain Core Competencies may be aligned. These consensusbased internationally endorsed curricula provide a scope and sequence that faculty members can use as a foundation to create student learning opportunities within the resources and faculty expertise of their institutions. Furthermore, the National Institute of Health has invested in funding Centers of Pain Excellence in Education with the purpose of developing case-based tools that will be available for all schools. Case methodology provides for similar opportunities as the Hi-Fi simulations to assess conceptual development. 26 Finally, learners may also show evidence of competencies within the medical model of closely supervised field work with clients in a variety of health settings. For example, beyond the lab of role play and simulation, the learner is supervised with a "real" patient, building on the knowledge and understanding previously established. In these real-world situations, the teacher needs to be more flexible as not all patients will provide great teaching/learning opportunities, and quality supervision is necessary to minimize client risks. For clinical interaction to show evidence of competency, the educator must use competency-based objectives and be able to use the patient-based opportunities that present themselves. So, real clinical patients won't be as structured as simulation-based learning and other models; but another step in the scaffolding of conceptual understanding of pain and pain management. 
Summary
The ultimate goal of shifting, from teaching students and testing performance, to providing opportunities for students to conceptually learn as assessed with a competencybased curriculum, is to provide quality care for patients. As faculty from pre-licensure programs engage in creating teaching, curriculum, and assessment methods that focus on learner competence, not the teacher or faculty member's philosophies and assumptions, the assumption is that professional competence for safe and effective practice will improve. To encourage incorporating pain management competencies into pre-licensure health professional curricula, this article provided contextual history behind the educational paradigm shift from teacher imitation and performance to an emphasis on learner competency. 49 Illustration of how to focus on the learner acquiring concepts about pain and pain management, as well as examples on how to incorporate pain competences into a pre-licensure health profession curriculum, were provided as impetus for pre-licensure faculty across health care disciplines to provide competency-based education.
